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METHOD FOR MANUFACTURING COMPOSITE BOARD USING HIGH OIL 
CONTENT WAX AND THE COMPOSITE BOARD MADE 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to manufactured composite board 
products wherein the composite board product is a compressed, heat treated 
mixture of natural fibrous material, resin and wax. 

RELATED ART 

Manufactured composite board products, typically wafer board, hard 
board, oriented strand board, particle board, medium density fiberboard, etc., 
have been produced for many years and their method of manufacture is well 
known in the industry. 

Typically such board products are produced by using a natural 
fibrous material as the primaiy component which is then sprayed, dipped or 
otherwise combined with a minor amount of resin and slack wax, formed into 
sheets and subjected to pressure and heat to yield finished, thin, generally stiff 
sheets of manufactured board materials. 

U.S. Patent 4,404,252 describes a surface stabilized waferboard hav- 
ing at least one surface rendered water resistant and stabilized against water loss. 

In the process of that patent a wafer board is produced by bonding 
together wood wafers, adhesive resin and wax in a hot press, the water resistance 
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and surface stabilization of at least one surface being accomplished by bonding a 
layer of porous paper to at least one surface of the wafer board while the wood 
wafers are being bonded together in the hot press. The wax employed in produc- 
ing the wafer board is an aliphatic petroleum product referred to generally as a 
slack wax and is used in an amount in the range of 1 to 2 wt% of the wafer 
board, based on the oven dry weight of the wafer board. 

While not so recited in the literature the slack wax generally used in 
the production of manufactured wafer or fiber board is typically 30 grade slack 
wax (550 N) which typically has an oil content in the range 1 8-28 wt%, more 
usually 18-21 wt% oil. A 10 grade slack wax (150 N) has also been used and it 
has a typical oil content in the range 12-28 wt%, more usually 14-21 wt%. 

"The Effect of Wax Type and Content on Waferboard Properties** 
Hsu, et al, International Particleboard/Composite Materials Symposium, 1990, 
pp. 85-93, discusses and addresses the effect of wax content and oil content in 
wax on the physical properties of waferboard. The paper addresses waferboard 
swelling in response to from zero to 4.5% wax content as well as waferboard 
swelling and internal bond strength in response to from 0 to 30 wt% oil content 
in the wax used in the production of the waferboard. 

DESCRIPTION OF THE INVENTION 

The present invention is a manufactured board product comprising 
natural fibrous material, resin and a hydrocarbonaceous material comprising one 
or more natural, synthetic or petroleum waxy material containing from more 
than 30 wt% oil to up to 98 wt% oil. The present invention also relates to an 
improved method for producing a manufactured board product comprising 
combining natural fiber material, resin and oily hydrocarbonaceous material, 
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forming the mixture into a layer and subjecting the layer to heat and pressure, 
the improvement comprising using as the oil hydrocarbonaceous material a 
natural, synthetic or petroleum wax containing greater than 30 wt% to up to 
98 wt% oil. 

DETAILED DESCRIPTION OF THE INVENTION 

Manufactured composite board products are described comprising 
natural fibrous material, resin and an oily hydrocarbonaceous material compris- 
ing any natural, synthetic, or petroleum wax containing greater than 30 wt% up 
to 98 wt% oil. 

Natural fibrous material, preferably porous material, includes wood 
chips, wafers, saw dust, wood fibers, cotton or other plant fibers, straw, bamboo 
cellulose, paper, acetate, etc. The fibrous material generally constitute about 
90% to 98% of the final board product 

Resins used in the production of manufactured board materials are 
well known to those skilled in the production of manufactured board products. 

Representatives of such resins are synthetic thermosetting resins 
produced by the poly condensation of formaldehyde or a formaldehyde donor 
with other suitable compounds. Examples of suitable adhesive resins include 
phenol formaldehyde, urea formaldehyde and melamine formaldehyde resins. 
Phenol formaldehyde resins are typically the condensation products of a phenol 
compound, e.g., an arythytroxide such as phenol, cresols, xylenols or resorcinol 
with a formaldehyde or a formaldehyde donor compound such as para- 
formaldehyde or methylene tetramine. 
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Other adhesives have been or are being considered for use or are in 
use in the production of manufactured board products and include tannins, 
isocyanates, sulfite liquor and admixtures of kraft tannins or sulfite liquor and 
phenol formaldehyde resins. Other resins can be used at the discretion and 
choice of the practitioner to satisfy his compositional or economic requirement 

The above is presented solely as non-limiting examples. Other 
adhesive resins common in the manufactured board product industry may also be 
used without limitation and the choice of the adhesive resin is left of the practi- 
tioner's particular needs or preferences. 

The waxy hydrocarbonaceous material comprises one or more 
natural, synthetic or petroleum waxes containing greater than 30 wt% to up to 
98 wt% oil, preferably about 35 wt% to 95 wt% oil, more preferably about 
40 wt% to 90 wt% oil, most preferably about 40 wt% to 85 wt% oil. 

Natural waxes include bees wax, scale insect waxes, animal waxes, 
such as woolwax, spermaceti, marine oil waxes, plant waxes such as palm tree 
waxes, candeliUa wax, retamo wax, flax wax, cotton wax, lemp wax, sugarcane 
wax, esparto wax, sorghum-grain wax, ricebran wax, leaf blade wax, root wax, 
cranberry wax, fruit cuticle waxes, vegetable waxes, etc., as well as fossil waxes 
such as monton wax, ceresin, peat wax, alpco wax, paraffin wax from shale oils 
or brown coal. 

Synthetic waxes include waxes made by Fisher-Tropsch process 
from synthesis gas. Other synthetic waxes include polyethylene wax, ethylene 
copolymer wax, carbo waxes. 
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Petroleum waxes include waxes recovered by, e.g., the solvent 
dewaxing of waxy hydrocarbon oil streams as part of the petroleum refinery 
process including slack waxes and also includes hydrocracked waxes. Other 
petroleum waxes include waxy petroleum stocks such as waxy distillates, 
raffinates, petrolatum, microcrystalline waxes, etc. 

These waxes can be used individually or as mixtures of waxes and in 
combination with one or more grades of oil. The waxy hydrocarbonaceous 
material used in the present invention is marked by an oil content higher than 
that commonly accepted in the manufactured composite board product industry 
as associated with the term "slack wax". 

Whereas the "slack waxes" traditionally used have had an oil content 
in the 12-28 wt%, more usually 14-21 wt% range for 10 grade slack wax and in 
the 18-28 wt%, more usually 18-21 wt% range for 30 grade slack wax, the waxy 
hydrocarbonaceous material used in the present invention has an oil content of 
more than 30 wt% and up to 98 wt%, as previously recited. 

The oil can be any natural or synthetic oil including the oil 
inherently present in a waxy oil stream as a result of adjusting the severity of any 
dewaxing or deoiling process practiced, and can include one or more deliberately 
added oil fractions derived from such sources as petroleum oils, e.g., naphthenic 
and paraffinic oils, tar sand oils, shale oils, coal oils, oils produced via Fischer- 
Tropsch processes, isomerized oil, isomerized wax oil, hydrocracked oiL as well 
as such natural oils as those derived from plant and animal sources such as corn 
oil, palm oil, peanut oil, olive oil, cotton seed oil, soy oil, whale oil, fish oil, 
tallow oil, etc. 
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The recited oil content can be achieved by adding one or more 
waxes to one or a mixture of a dewaxed or low wax content oil as or by adding 
one or more oils to one or a mixture of low oil content work. For example, in 
the case of slack waxes a useful waxy hydrocarbonaceous material can be 
obtained by not deoiling the slack wax as vigorously or extensively as hereto for 
has been normally practiced. Alternatively, oil can be added in an appropriate 
amount to wax to achieve the desired oil content. Conversely wax can be added 
in an appropriate amount to wax free or low wax content oil to achieve a blended 
product having an oil content in the recited range. Waxy hydrocarbonaceous 
material useful in the present invention can also include waxy liquid hydro- 
carbon streams per se such as waxy raffinate recovered from the solvent 
extraction of aromatic hydrocarbons from petroleum distillate fractions, as well 
as waxy distillates themselves the desired oil content being obtained by 
controlling the extent of any dewaxing step. 

The wax and oil can be of the same or different grades. Thus, using 
slack wax as an example, a slack wax of any suitable grade with an oil content of 
about 18 wt% can have admixed with it from at least 12 wt% to 70 wt% grade 
10 to bright stock oil. Thus, a 10 grade slack wax can be combined with a grade 

10 to bright stock grade oil, or mixture of oils. The same holds true for natural 
and synthetic waxes. Any such wax or mixture of such waxes can be combined 
with any grade oil to produce the waxy hydrocarbonaceous material containing 
more than 30 wt% to up to 98 wt% oil. 

Conversely a wax raffinate can be similarly employed provide the 

011 content is more than 30% oil. 
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Wax content and oil content are as determined at 20°C (ASTM 
3235). Thus, if at 20°C a material has no visible or recoverable solid wax, for 
the purposes of this specification it is of zero wax content. 

As envisioned herein, the oil can be present with or added to the wax 
as such or can contain minor amounts of additives which do not interfere with 
the production of the manufactured board products. Thus, the waxy hydro- 
carbonaceous material, being a mixture of wax and oil, can contain minor 
amounts o£ for example antioxidants, antiwear materials, detergents, 
dispersants, pour point dispersants, corrosion inhibitors, dyes, fungicides, 
insecticides, etc. Such additives can be added to the waxy hydrocarbonaceous 
material, or can be present in or added to the separate oil fraction which is added 
to the wax to bring the oil content into the recited range. 

It has been discovered that manufactured composite board product 
made using the waxy hydrocarbonaceous material as defined herein at least 
meets, and with respect to some measurement criterion exceeds, the swell and 
water absorption performance characteristics of board product made using the 
traditional slack wax of 18-28 wt% oil content 

FXPFR1MENTAL 

Typical 30 grade slack waxes were blended with an additional 40 
and 70 vol% of a 30 grade base oil. Data from these blends were carefully 
compared to the typical result using the straight 30 grade wax (oil content of 
about 22 vol%) in the production of manufactured composite board product. 
Initial results demonstrate superior thickness swell and water absorption 
properties with the use of the high oil content waxy hydrocarbonaceous material, 
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Table 1. The manufactured boards of Table 1 were made using phenol 
formaldehyde powder resin on both the faces and in the core of the boards. 

Additional examples were run to evaluate high oil content wax in the 
production of manufactured board material using different adhesive system. In 
the examples of Table 2, MDI (a polymeric diphenylmethyl dissocyanate) was 
used in the core and liquid phenol formaldehyde (typically consisting of 
approximately 50% water) was applied to the face of the manufactured boards. 

The results in Table 2 show that regardless of the adhesive system 
employed, the use of the high oil content wax results in the production of 
manufactured board material at least equivalent in quality to board manufactured 
using conventional slack wax. 
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CLAIMS: 

1. A manufactured composite board product comprising a major 
amount of a natural, porous fibrous material and a minor amount of an adhesive 
resin and a hydrocarbonaceous material wherein the hydrocarbonaceous material 
comprises wax having an oil content of greater than 30 wt% to up to 98 wt% oil. 

2. The manufactured composite board product of claim 1 wherein 
the hydrocarbonaceous material comprises one or more natural, synthetic or 
petroleum wax having an oil content of about 35 wt% to up to 95 wt% oil 

3. The manufactured composite board product of claim 1 wherein 
the hydrocarbonaceous material comprises one or more natural, synthetic or 
petroleum wax having an oil content of about 40 wt% to up to 80 wt% oil. 

4. The manufactured composite board product of claim 1, 2 or 3 
wherein the hydrocarbonaceous material comprises petroleum wax having an oil 
content of greater than 30 wt% oil to up to 98 wt% oil. 

5. The manufactured composite board product of claim 1, 2 or 3 
wherein the hydrocarbonaceous material comprises a waxy raffinate having an 
oil content of greater than 30 wt% up to about 98 wt% oil. 

6. In the method for producing manufactured composite board 
product comprising a major amount of a natural, porous fibrous material with a 
minor amount of an adhesive resin and a hydrocarbonaceous material, forming 
sheet and subjecting the sheet to heat and pressure to form a generally stiff sheet 
of board product, the improvement comprising using as the hydrocarbonaceous 
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material wax having an oil content of greater than 30 wt% to up to about 98 wt% 
oil. 

7. In the method of claim 6, the improvement comprising using as 
the hydrocarbonaceous material one or more natural, synthetic or petroleum 
waxes having an oil content of about 35 wt% to about 95 wt% oil. 

8. In the method of claim 6 the improvement comprising using as 
the hydrocarbonaceous material one or more natural, synthetic or petroleum wax 
having an oil content of about 40 wt% to about 80 wt% oil. 

9. In the method of claim 6, 7 or 8, the improvement comprising 
using as the hydrocarbonaceous material a petroleum wax having an oil content 
of greater than 30 wt% up to 98 wt% oil. 



BEST AVAILABLE COPY 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US00/24929 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(7) :B32B 21/02: C08L 91/06 

US CL : Please See Extra Sheet. 
According to International Patent Classification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

U.S. : 428/292.4, 295.1, 297.4, 305.5 , 308.4. 308.8, 319.3 
524/275. 277 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
NONE 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 
EAST 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



A 
A 
A 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



US 3,297,603 A (MASE) 10 January 1967, cols. 1-8 

US 3,360,462 A (LITTLER) 26 December 1967, cols. 1-4 

US 3,340,204 A (MacLEOD et al) 5 September 1967, cols. 1-6 

US 4,404,252 A (HETZLER et al) 13 September 1983, cols. 1-8 



Relevant to claim No. 



1-9 
1-9 
1-9 
1-9 



| [ Further documents are listed in the continuation of Box C. | | See patent family annex. 


" . . , ■ -t» j attfr document published after the international filing date or priority 

Special cMegor.es ol cued document*: |J£ S^ta'Sinfliii with the application but cued to understand 
-A* document defining the general slate ol" the art which ts not considered the principle or theory underlying the invention 

lo be of particular relevance . . . . „„,__. l, 

"X- document of particular relevance, the claimed invention cannot be 
"E" earlier document published on or a Her the international filing date considered novel or cannot be considered to involve an inventive step 

. . . • . ■ when the document is taken alone 
document which may throw doubts on priority claiinni or which is 

cited to establish the publication date of another citation or other ^ document of particular relevance; the claimed invention cannot be 
special reason tas specified) considered to involve an inventive step when the document is 

meani ° 
•p- document published prior to the mtemaiional filing date but later than document member of the same patent family 


Date of the actual completion of ihe international search 
19 OCTOBER 2000 


Date of mailing ol the international search report 

16 JAN2001 


Name and mailing address of the ISA/ US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington. D C. 20231 
Facsimile No. (703) 305-3230 


Au r zedoi,,cer /f^tcM 

/) SAMUEL A ACQUAH /^^yT 
telephone No. (703) 308-1235 



Form PCT/IS A/210 (second sheet) (July 1998) * 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/USOO/24929 



A. CLASSIFICATION OF SUBJECT MATTER: 
US CL : 

428/292.4, 295.1. 297.4 , 305.5, 308.4. 308.8, 319.3 
524/275, 277 



Form PCT/ISA/210 (exira sheet) (July 1998)* 



